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PURPOSE: Provided are methods for preparing and purifying a water 
and oil soluble cucurbituril derivative represented by the formulaO) 
and the use thereof. The cucurbituril derivative has excellent solubility 
in pure water or conventional solvents, such as methanol, has various 
sizes of pores thereinside, and forms complexes with organic 
compounds effectively. CONSTITUTION: The cucurbituril derivative is 
represented by the formula(1), wherein X is O, S or NH; R1 and R2 are 
individually selected from the group consisting of C1-C30 alkyl, C1- 
C30 alkenyl, C1-C30 alkynyl, C1-C30 alkylthio, C1-C30 alkylcarboxyl, 
C1-C30 hydroxyalkyl, C1-C30 alkylsilyl, C1-C30 alkoxy, C1-C30 
haloalkyl, nitro, C1-C30 alkylamine, amine, C1-C30 aminoalkyl, 

unsubstituted C5-C30 haloalkyl or C4-C30 cycloalkyl having a hetero atom, and unsubstituted C6-30 aryl or C6-C3- aryl 
having a hetero atom; n represents an integer of 4-20; and m is an integer of 1-7. 
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#3I*!S. O. S SEzr NH0IH, R, a R 2 i= Ai^Oil aaiKOI C1-C302J C1-C302] »3IW?I. C1-C302J »3|M?| f C1-C302J 

»*IB23|. C1-C30SI C1-C302J »0| = J5AlttHJ| f C1-C302] ttttAI iPI. C1 -C30SI S^API. C1-C302I »SB*J3| f 

L\k^D\, C1-C302] «B<»ePI. Ofoi^l, C1-C302I OHJUnttB^I, b|xl^& C5-C302] AWI^S*!^! SEi= dllEll^Xfg 3*12 C4-C 
3021 AK>|»£ttfi3|. ti|x|^& SE^ 5||Eil^glXfM ^XIH 2Afe &^4= 6 UIX1 302] OH! 3 IS 0l¥CH£! 52§¥9 ^§191!, n8 4 UiXI 202] 
§54-. mS 1LHXI 72] §4-010. #*§t 12] ^5Hdl¥i^ ^£*ll = g&*!2] gOHOil SSH£ ^£0| 31^12^ ^01^ Of 3 §£0i| 

cufc gg^oi eci m^m 4= sad. 
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£ Jig g m&s\ m&<x\ ion ajei ¥^bi¥H ^£*ii2{ x-a i§ UEfyi £21012, 

g g*S2| ITgOII 2 Oil Cf£l JHSS ¥3iOI^^ $?£*JI2| X-£ 1§ ^51 UEftJ! ££1012, 

£3S g g*S2| ggGil 1011 ©Bl WISS ¥5H0|i=iJ ^£xll CB*[5]M OISSKM EI2B 0|g£l^£ S=*01IAi y OIS. tm0|£. &£h OIS. 
Ufeg 0IB01I CUB 2iXl£S UEItil £2012, 

i 

£ g g*S2j BgOII 2011 Of HI ¥^bl¥l ^£xll CB*[6]S OlgmOl M£B 0|££§«£ S^OIIAI OUillM^!, m&, SSOIS. a 

ois, u^e Olson a a °ixi£M uEit« £boiq. 

$ 

Nl-CM OJ S 
o — i — » — I 

I 

8 m xi ¥^bt^^ sss. n 3 ^ai^a si 0121 gsoii s& si^s/h. &ahspis$= qsb eme^ 

ik2 °o ui¥2i g§ a?i:w agmw g^^EH°i £4*8 e^^ei ^^isohchi ah^s ^3\m^m &^m& o\m «i2Em$= &m 

j»^»B «EH2J ¥31tJI¥S &EXRB fi^B UEH21 £WB£ ^ai8HLH^ »B3K 0IB2I g£01l BB 5i0!a. 

^^HI^^B 1905^ bU£l£(R. Behrend), 0K>|Oj(E. Meyer), £1$II(F. Rusche)Oil 2j6f0j 5lS^ S2i BH^/d, 01 ^gOil 0} = S 
Hfolycoluriim ^21 SgaOllolES gtf(HCI) gXHSKHI/H 3%BA|3j ?§i21 S3§ £8 Cfi, OIB EX^, HB S^2£ ^012 
sj^me ^§ ^EHS 4* SUSBCKLiebigs Ann. Chem. 1905, 339, 1). 3&1U, 0| SSCHI Aife 01 StBBOl C, 0 H„ N 7 0 4 -2H 2 021 sje^B 

bsoiekq ^^m^t^m ^mx\x\ asm. 

198m =(W. Mock)3l ei^Xfl^ 0| IHOI OI^^H^I B»«I3* £01 2dlS 01 M :HCH2d| £}&B£ C 36 H 36 N 24 0 12 21 SW&!8 5fe 
Clfe AttiB £tfi£CH x-^ £13 3 011 2jSH 3 **eiohaCKJ. Am. Chem. Soc. 1981, 103, 7367). 318 01 StBBB ^bl¥B(cuc 

urb:ituril)0|£|2 SSBfa£0j m H B*B SS)£^ ¥^bl¥[6]^0|E|2 S»3I£ BO. 3 * ^^bl¥[6]^2J ttfl ^SOI gZ|£J 

MEKDE 196 03 377 A1). 

oi 2000^011 mo\M ^ii^Jtt 2^xfig ^i^hj ^^hi^[6]isi ®g&mm iw&mo\ ¥^bi^[6]n ^ ohuei ^^iiiei ¥^bi 

mtn]m (n = 5. 7, 8)11 m&, ^Eim2 2f2J2| ?5§ X-<y *B»5aO (J. Am. Chem. Soc. 2000. 122, 540). 

xi2 sia. 

4 s 4 01 21 2J xl^^l^l- ££J& ^9ibl^^ ^£xll^^ a0ili!eai3¥l^ 5^^0161^21 2j ^^«!§i mmo\ 3H21 p Oil Ef £ CI Oil B S £1 
3¥^0| 2 die 01 M PI3H)«B¥^UI^[5]i!{decamethylcucurbit[5]uril}0| S2£l2il ^Oia(Angew. Chem. Int. Ed. Engl. 1992, 31. 147 

5).?mxi°j- oi mmm ^ai ^g^oiiei ^^cf. 

dm ^0I, ^XH^XI m^SCH SXI@ ^3ibl¥^ ^£*lll£ e^^EHSI ^4=B MOIU (HI&B enf ^8 P^^21 ^^IgOHOll 25j ^ 
XI ja^l (EH^Oll 3 eg^OllAH 3UE B3|Pf 

i 

^Ule^ msi^^HSM 00/68232^ 5PI ^?^^2J ^3ibl^^[n]l ^HA|oh2 9XO, 

I 



I Ori,:> 



feT^I^S. nS 4 U)X| 12SJ 4=01 CI. 

oi^oiie. ^sisa «as3Hsafe spi SAiat xiss i¥2¥i§ 3HAISI2 sia. 



; 7 -s, 
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Q.i^ny 0[L\E}, ^^X]\m^ &%o\ B %\&D\m D\X\H 91D\ MS Oil 0IM2I 2J*IIS0HS °i6*0{ OlOjl CH^5fi= ¥5H 



s bsoi oi^i2a> 8^ :>i^*j amit g-fliss ei^mot Q&m g§ b^is e^^ei §ohoii cue §sh£ ^goi jh£!£! ah^s 
^^bi¥^ ^sxii §j oi ^dim^m jiisai oigsj^ AHsg eaia^s «e*ii mi^e Jiigefe 51oidk 

^ksOl 0l¥I3Xf 8^ CfE J|#^ Hfflfe £PI ^dl¥S ^EXIIS- 01 ^5Hb|^iJ ^£31 XII £A| 0|g£|fe ^£l^¥i! $?£3I StftSS XII 

if 4* at^ ^ai mga^ 51 oi a. 
Aii$6h^ 5ioj a. 

S feg 01 0|¥I>a> »fe EE C[g 31^3 IMIfe #31 ¥5Hdl¥l! 0|g§* g£g XII^S^ 51010. 

i 

; £ Hh0^01 ~1 AH OI T^S 

seiM ji^ nfx-iie oi^:>i ?moi « ttaoy/dfe. is haiei^ »se»ib ms^u. 

<dm^ i> 
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&5i^§, X^r O, S SEI= NHOIH, 

R,&R 2 b Ai^Oil ^^ISIOI 4=4:, C1-C305I »B3|, C1-C302J C1-C302J C1-C30SJ «BEI2:?| f C1-C302J »ffl3*e 

^iJJj, C1-C302I 8K>I=^A|»B3I, C1-C303 ttlitfH?!. C1-C303 B^API, C1-C302} BSSS^I, U§^l, C1-C302J SrtlOjePI, 
OtSl^L C1-C30°i 0h0lin»il5l. dlxl^S C5-C302J MOHSaa^l SE^r 6IIEII^S!a>B 21= C4-C302J AtOIBSttCOl, dlxl^S EE 
i= jHEH^Xie ^XIID e^4- 6 LHXI 302] (»B3IS 01^01*! S^VEi ^^£1^1, 

n3f m8 Ai^Oil ^1^1 4 LHXI 202J §4=, 1 UiXi S^OICf. 

fif^-^l 12J SF&M^ ^61 5 SE^ 6, mOI 3 SE^ 4, OOIH, R 1 2f R 2 fe H^l 5101 b^^SfCf. 

^ WSHJ ^SIJRH ^1^^ UfXll^, Sf^^l 2^ HA[£J^ §f&MOil 2\$\0\ 0\^0\BO. 
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Rl ^ 4^ C1-C302] C1-C302J S^iyiM, C1-C302J S3iy^l, C1-C302J mmEi9.D\. C1-C302] C1-C302] o\ 

0\kmM<gm?\ C1-C302J SMi^iPI. C1-C302J S^AM, C1-C3021 U . C1 -C302| ^^Ohej^j o\o\j\ t C1-C302J 

OKjUcSH^I. blfl»@ C5-C302] AtOIISttl?! SEi= 6|1Eil^£!XfM 2lfe C4-C302I AtOII£IU?l. Hlxl^Q SE!= 6llEIIS^^S 
XI Ti &£4= 6 LUX! 30HJ OUPIS Ol¥Oi£! S°£.¥EA <m^£J2, 

1 UIXI 3, 5 UIXI 72| §^0|P. 

BkSSI «HI U**ll = , (a-2) |SW 2^ HAISjfe i¥3¥i SEMOII. ^3* g^CilSIE sf^g (A)S VUWOI laeWfc g{ 

(bi2) &D\ SM ^ HIM Oil &| S3H * I^efOj y§i A|3|fe B3||;l SSSfe 211 Sfe 1*^ IS 5A|£I^ ^SHbl^il 
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?S|.*|-A| 2 
6f3l&!S. x ^ o s £ ^ NHOIU, 

R, b R 2 ^ AiSOII ^3I&0I 4=±, C1-C302I 8MU3I, C1-C302I C1-C302J »3IW^I. C1-C302J &SEI23I. C1-C302J H^e 

C1-C302] B[0\^mA\m^\, C1-C302] C1-C302] B^API. C1-C302] C1-C302] ST U 01- 51 ^ I , 

Ofel^l. C1-C302] OKJIlcSS^I, dlfl&@ C5-C302] AWIISSl^l EEi= 5|| Eil^gUfM 3*13 22 C4-C302] MOIM^S^I. blxl^Q SE 
fc |§ilEil^£!XhS PIXIH 91^ &£4* 6 mil 302| 0\MD\£. OI¥Oi^! 52S¥£1 ^^92, 

n2fi m8 AISOII ^^iSiOl 2[2> 4 L« XI 202j 1 UiXI 72J S^OIO. 

Ahil ( a -2) &3I0IIAH £h2| l*[*l 2^ SA|£j^ III 111 6101 3 UIXI 7M0IH, & 01131 = ||| (A)2I |§?0I 1***1 2^ 

5A|£|{= III 111 »« 2 UIXI 20^0112, SiSE^f 50 UlXi 150TC2! 3S0I Ut|2|8tCt. ZI^IH tf^l (b-2) ^§8£b 

50;UIX| 150*C°] 3101 bfg5!9a. 

Ah^| (b-2) B3I2] Sh§ M^mS nOI 4 LH XI 20, mOI 1 UIXI 721 ^3iU\^m 9?E.HI2I SllOia, 01 (HI n=52i ^b|¥i! ^£312] 4=g 
£ il5~50%, n=6°J 4§S 2-10%, n=4,7~202! ¥5Hd|ipii ^£»SI 4=M^ 1~5%0|Ch 

a kssi uisaH ^i^^ ni^ife (a-D ^aioh ^£^i in (B)a- aim^p^ ill (c)si ^mwou se^ <^oi &o\wm 



(b-H) ^§ 8BiS¥EI MOIU ^^l 



H 2 N 
J (B) 
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i (C) 

#->|A.g, X ^ O, S SEfe NHOIH, 



Ri fe 4 s C1-C302J ll^l, C1-C302] ISIU^I. C1-C302I »3iy^|. C1-C302I IHEIfi^l, C1-C302] C1 -C302J 6f 

0IE*AIH5| f C1-C302J H4!H2| ( C1-C302J <£t^A\D\, C1-C3021 ISIU^I, U§§^l, C1-C302J HO^ei^l. Of°J^I, C1-C302J 
OKjlicia^l. blxl^e C5-C302] A^O||£»«?l SE^ 6!IEIISS!XH ^22 C4-C302j A^OIISII^I. b|xl^^ 5E^ 6ilEil^^lXfg 
XI 5 6 LH XI 302j O^^l^ Ol^OjS ^2.^& d^SH, 

( 

1 LHXI 3, 5 UIXI 72] §4-010. 
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_P| (a- 1 2] yfSE^ 70 LHXI ] 20X1 21 3S0I UUfSioHM. A||f_lC|£ £}&S (C)2J ¥fll0f ^SLxil ^1 (B)g 51 8KH 

o.ijuixi o.5Mei 2ioi bf^^isfa. n^n &d\ &g m^s Mammas o^i___-, mb ___*_>, 0Mi_=_- f g^, s ^ ^^iah .j^sm 

, £01 _0| _5f_! ^5|gOH5f gOIIAI 



_pi a*_!flH 5iir3 j»h oi¥5i 91 sk* 
oku oi &b ausbo. 



» »8 Oil Alt, «5| J9I__»_I0|| a}_* ^5Hbl¥ij SSESI2I §§§§ g6H£ xfOlM OI8B 

i semfe »_is sisbq. oias _-si3*sai §oh^_: m. oim\^, ot/jisLma §oh/h <_<*9 



ii4=e^ ^5i xo, n ^oii ^oi- sit: m^zi x-ii^, »Af_! 

»_-»8 aPISggasi 52 „ XII >i, Sffl HI51, 

pi 



B : »8S| Ot^SflH 5|_f3 6PI m^M 121 ^bl¥_! 

mi 3 ism si »aw _-^_:2j xiix, _<_sfb^. oi_f»B£. a _*_*»* 

91 mm± mi 4* 21 mm ^ m^, o J2e ois, ^5iomf* se_: omi *-:_*_» n ??_=«. *i<_B5i s ofah_m£!^ ^ssii 

XI ^_r £!Ai, STttBI -3^. BUBJ £§^. tf. ^S3t gg^OISS ZmBltr Ql AfgSIb _/H. H^Xf 85HII, Sf§§ B5H3I, u 

fcfeomu ^m^m n__a mg aJta. a5tn. sis* a jqisai a^a. a5uai. sfg xia s saa, « 3isaa as 
8SI sai „ § xii, 3__o>_=_ieHiiig san. 5ia m&^si _5f*n, »sfB§si ^ohoii oissffe 3±e ^§2^ _-_jo« sjmoi 

OI^Oi*!Cf. "81 ^ »a°| _J»S!B °^25Ai, ¥5Hbl^_! ^Exlllr 0|££!Qj£ S_!^ XHgo>_: 2_f 6h_: 01 g _!AHIr H 4* 21 

oi big_!/d_: oi_-_*i _ mm 0.5 mxi 10 it _*¥. n^i} xixiai 10 lhxi 90 a! ^±xn 10 mxi 70 s^a^ ois 

sEfh. «i^»a (b) ^soiiah ^ch^i sf^Ai 1S | ^3ibi¥i §t§8 ch oi^ gejgxii o[x\ %n 91 oo ^i^^ 91 AH AI-S8 ^ sa 




^3l^ie. O, S SEiz: NHOIH, fl, 2f R 2 ^ AH^OII SPflKOI C1-C302J »U^I. C1-C302J ^^iiy^l, C1-C302] S3|y^|, C1-C30HJ 

tt«IEI£5| f C1-C302I »H^s*(A|3| f ci-C30a »0|E^A|»B5|. C1-C302I SMIAIH^I, C1-C30SJ »=API . C1 -C30°J t^^I^I, 

lii^i, C1-C302J ttnoFa^i. ohei^i, ci-C3osj ohoiicsni^i, C5-C30HI A^igsaa^i se^ aiiai^^xfg ?>n c4-c 

30^1 AWtaS»tt^l..bl»»a sjlEII^^Xfe ^FXIH 91^ 6 LHXI 30°J OHOI^ 0l¥O|& 22S¥0 ^^SH. na AH ^ CHI 

2* ill oh 01 4 UIXI 202] §4^. 1 LHXI 72j S4=0|Df. 

R, R 2 CHI AH C1-C302J »B3|2| ^P^l^ei Ojfe OIIB^I. Ollg^l, H^^^l, OI^H^^^I, EH^-¥^^I e0|^ ( C1-C302] *9|IW^|2| 
^Sl^e! Oll^b H^^^i^l SE^ ¥@!^I0| C1-C302J tt?IU3|S| ¥xll^2i 0||^^ *» A| U (hexynylPPt 212, C1-C302J SSEI2^|S| 

^N^ei oiisb ¥Hoim^moiE^i se^ ^&ei§^p^ 212, ci-c30^ ^^5^^^^i£j ^xn^ej on^^ ^^^aih^h^i se^ 

h\¥UD\D\ 91H, C1-C302J mO|«AIS£IJ:>|2l ?«|2ie! OH^fe mO|E^AI¥^^l SE^ 6hOI«A| OH^^PI- SAH, C1-C302] ttUttaPISI 

?w^si oii^fe mm=z\mmMMD\ se^ muMaoiivAia^Pi- ci-c30^ ^apisi ^xh^oj ohs^ chi^api se^ on«Appt 
njci-c30si as«*^ia ^ai^ei ou^±= cf 3 , ch 2 ci mo\ sin. C1-C3021 owiitani^isi ^ai^ci on^ 2-omiin¥i^i se^ 1 —01- 

Olfc¥gPPt 212, b|Xl^& C5-C302] A^OIISSMPISI ^^11^21 OH^b AJOISS«!^!^l SEfe AJOIBSB!H^PI» 2iH. 5|| EII^^XFM ?>H 

°i^r C4-C302I a^isssb^isi ^xii^e! di^^ niBiaie^i se^ ai^ashoiES^B^i^ sin, bixi^s 6 mxi 30°j omj\s\ =? 

U\%21 OU^t: ly^l, aiH^I EEfe UHl^lOin, eilEII^^XFM J\X\^L 6 UIXI 302] 0HP12] ^ai^ei Ojl^izr eEfM^s^aiy 

^1 Je^ niaa^ioio. 

Mmm »«. 12] ^^bi^^ ^saisi ^xu^ei otis tfnM^is bo. 

Ri OI DH^^I, OIIB^I. HSH3I, OI4:H^^^| f ¥1^1, OI^¥^^l, 0§-¥§^l. fiiiy^l SE^ ElSliPIOlI!. R 2 D\ mWJ\ 

. H^g^l, Diiy^L MdlMSSOHl^l. SaB*2£0lia7| R » e*M^£SIHiy 51 SEfe a,a,a-^aiM¥2^M¥^5|(a,a,a-trifluorotolyl)21 If 



^31 R, 01 4^012, R 2 D[ 4^^, 011^51, 011^51. °M^5|, 



iy^i, ^z\m^^mmj\, ^\m^2.^mm?\, nfefM¥s^5iiy^i ee^ a.a.a- 



R, 01 WBPIOia. R 2 5f 4=4:. HI 1151. 0HH5I. HS«5I. HU5I. ^£|gsS0ll^5|. sbib9SS(HIH5| v Hf ^M¥S^ffliy 51 SE^ a, a, a 
-MdlM^2^g¥^5l2i sftmoi 2iCf. Zl eo||Aj£ CHS^ei &mW Oj|^^ X5f O0|H ? 4 f 5| Ri 3f R 2 5f 2¥ 4=^0IH, nOI 4 UIXI 20. m 
01 ;1 LHXI 721 5E£r NH SE^ SOIH, &5| R, 3f R 2 5f 2¥ 4^4:0P} t nOI 4 LHXI 20. mOI 1 LHXI 721 m^WM W 4 s 9XO. 

mk, S ^S2| ¥3ib|^^ ^£x|| n=5, m=4. X=0. R, =R 2 =H2i sff^M. n=6, m=4, X=0. R, =R 2 

X 
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■ =H£i »&ggg §oii cue mm^ii 1 x 1 

0" 1 ;: LHXI 3 x 1CT 1 MOD, ^3lgOH ^61 Qll&g. Oil&M. QOHtJg^AfOIE. POHHSMOmfOIE. OhAil^U^^^ Ol¥0i£! 5E^¥EI <y^j 

a'»fU2i ^:?i g oh on o\m mm^D\ io -4 mxi kt 2 m 012* aoi s ^ssi ^di^n ^e^imb e&^ej gancni gen 

se^ 321 *jggotfe oh^ g&^mo. 

SE#h S sjg° 8^1 2^ SA|£]^ $?EX|J sl^ii fllSSfedl. 0! 2W8S SW±i 12] ^^bl¥^ ^Exll *II£A| Olg© 




&3|a>§ O. S Efer NHOIH, 

< 

Rife AH^Oil 4^£, C1-C302J SMJ3I, C1-C302] gf5IIU5| f C1-C302I B3IU9I. C1 -C302I C1-C302I 2tCf3t = «*AI 

^i,;ci-c302i »oie^ai»h3i, ci-C302i aa^iB^i. C1-C302I ST^APi, ci-c302i vsttu^i, u m^^i . ci -C30S] esotei^i, Oh 

Blil, C1-C302J omiitSH^I. blxi^S C5-C302] MO\m^^D\ Sll 6il^£!X>M i^H C4-C302J AK>|g£SS3l. d|x|§*& E^ 
8HE^S!a>M JtX\Jl 91t= 6 LHXI 30 2j OHOI^ 0I¥01£! £j^Si:n, m ~ 1 mxi 3, 5 LHXI 72] §4=01 Ch 

&j| ^sva. 2S] R t Oil AH C1-C302J 8TU2I. C1-C302] tt^W^I, C1-C302J C1-C302I »HEI2^I. C1-C3021 BH^sfttAPI, 

C1rC302| »0|E«{AI8MI5|. C1-C302] StCiAtlPI. C1-C302] B^API. C1-C302I t^S^I, C1-C302I 0fD|!c»H3l. bix|§f@ C5-C 
30^1 A^OIBSttU^I. SHEH^XIM ^3 21 rr C4-C302] AK)|g£SgJ3|, blxl€*@ &±4= 6 UjXI 302] OH! 31 » 811 Eil^X^ ^XIH 91^ 
&i4= 6 LHXI 3021 0fi*:>|2| ^ ^ oj Q||^ IfSfA. 1S| S¥0jl gggj. ^q. 3£|H Sf*^ 22] ¥3Jdl^fi ^SXil2J ^Xll^oi *H, h g Oil 
St mn\ mOl 3 LHXI 4, OOim, Ri Hf R 2 ^ H21 5101 dH£S!»Ch 

01 », ^ gJgOII 1S HA[£|^ ^5Hb|¥li «E»|2| ^15^^! ^SIM^IS KCh 

2^ SA|£|fe ^E3I sUTgOII, 0| Sf&g 1gg ^l^2§ 6>0i 3 LHXI 7g2] #g ¥^»0| Stt»CK 0| QH 61B gO|U ^ 

31 § OH s^. oj^gf 2E^AH, 3 1 LHXI 12 M, 6 LHXI 12 M §£3h bH^mCK <^2| Oj|^^ ^d|3¥^ ^£^|2| §1^^' 22J 

SfE^e g5HA|^» ^ 2^^ 5!0|BfS ^^61 ^§£]Xi^ °J2U, S^, 21^, S^, S# ^ 0IM2] AH*ia. DdlH die sj^ 

A|3|^ ^3|gOH^^ CIOHU^ AWE, N.N-P Dil^SMOmiE, Oil^M, 1^51 E^ 01^2] ^gTgOHB Afg^ 4= 91Q. 

a^j ^|S|Ai 2^ SA|£|^ (X=0)B 6f3| ^SOil Hf£f &^@a. 

^aioh ^Exii ift^g (b)(y-o) ^. ^eiiom AiB^aa sure (c)(m = i-7)m &g ^m<% e^ ^oi &Jt& ^^igDHOii mmm am, o\m 
±mM&m& iz&mQ. 01 B3ii2i &m SEb 70 lhxi i20°cei 5101 b^^iai-01, 01 se s?ig 5ioiu^ y§s ^oiiah b^^mxi 
^oia. nam aim^cis »vb (c)2j ^aioh ^exh (b) ies 3i^o S m oi 0.1 mxi 0.5^21 ^01 w»si»a. 

m\ UD\ t*& §2!<S S£|g^2= OhABSih, Dfl& <(S^. O^IM^, g£h g^, gO)|A| &!@JSCM. 4.^1 ^01 8^8 ^^ISOH^hfe SOS! 

. mmw mm 

OI^A). S§ g&gS^E) SOIU ^^IgOHS Sl^ShS Si^iM 2S SAISIfe (X=0)B Si 4= SICK SfS.^ 2S HAISlfe Sf&g (X = 




I 1 2 

| (C) 



WIPS PIView 3.3.3.1 



3 8PI B}§4| 20)1 EAIS MS ST 01, feOI S}*^ 2S HA|£|fe 3SS (X=0)2f <^21 y§ SSSOM. SfQI§IE Sfifg (A)g ¥3^01 50 
mil 1501C Oil A) 30 g LHXI 1AI2J §°t ja^SCI. 0| OH 50 "C 012} 2! S^Oilfe ^gOI 5!S£IXI StlD 1501CS Sa»Sffe 3^ 

oiife §es s2iai2i S8H^ acHUfe gmsoi 91a. 

ygOIIAH &QISIE sUfg (A)£1 »gS SJSf&j 2£ SAISfer SUfg 119 2 LHXI 20gO|M. HJgSjOTte 4g g£OID. DSia ^CflSI 
E (A)2| ^fl|5i2! 01ISAH 2§SfOII6IE. 0fA«MSQI8IE. HSEIgSJCIISIE. gfi^SGflolE §01 SICK 

y§ii 2 



o 

H^R 2 

(B) 





S (A) 



<$-n*\ 1> 



OlOi/d, ^§ SBBOII 3H£2| CH g^th ^, 50 LHXI 150TC CHI Ai 24AI §2[ EL^A|31 SHAI21P. tf^ ^§1: ^21 

si i- 5o c c oiyei 3^011;= &mo\ ~>\s\ a^sxi 1 scree ^mm^ s^oii^ ^2**1121 mm?\ ^chu^ Easoi 2Ack 
y§ ^e&£, gtssasi bs eoii a>ei 2*21*1 esuioi, e&^ss moii s^iisioi noi 4 mxi 2021 ^bi^n ^sexiim 

g&AH <Mi«^ 2 01^2] ^5Hdl¥i! ^SEaSSI BB8£ BOtSCL 

gi\ 1118 nOI 4 LHXI 20. mOI 1 LHXI 72! ^5Hbl¥ii ^£xj|M21 S&MOiJH, Ol OH n=521 ^31bl¥S ^£*II21 4^01 15-50%. n 
=621 ^5Hbl¥i/ ^SE^IHI ^mO\ 2-10%, n=4, 7-2021 ^^ibl¥^ ^£x||2| 4= MOI 1~5%0|Ch 

j 

3 ^, &}| ^3fMe ^^ISSi AlSSfOt 2*2|2J ^31dl¥I! ^ExlIM ^aiSHtHQ. 01 01 gB g£|j&§A| M. 01H\&, Of 

mbubb gsi goH chi o\m mm^ no\m oibbo. 

mm, »SfAj 10IIAH X^ S21 ^5Hdl¥§i ^£89 a£»BO| CH»0| BO. 

X^F S21 ^SHdl^ii ^EXIIfe 2^ SA|£]^ SFSB (X=0) ZMtl 2sl HA|£j^ BBS (X=S)S Ahgshfe 3g aSlSHQfe. £ 12] 

gr-g^SOll CL>df ^IS^^sFCf. sl^At 2 ^ SA|£J^ sff^M (X=S)b ^\0\ Q\±l &2.^tt\0tm AFgo^ 5!M XU2|5HQ^ XDt 021 e 
^SOII LlfSf ^ Al ohCM i^OI D[^mQ. X3f NH21 3¥0||£, 0|2f ^Mth 4- 21 Ch 

j 

mm mw^ ^ 9x0. seb. oi ^soii a>=a, noi a lhxi 2021 ^sxiie e oil ah <m^^ 2 oi&sj ^^oi¥^ ^txiig 

^ksoii dl>e mmM 121 ^^tii^i ^sxii^ AfoiM^^&ie u\mm ^ mm^M, lu¥oii 4 lhxi 15A21 gee i\x\n ?jlo\m »y 

SI Sia SEfll, UH^^li (naphthalene) SEfl, 3hSBll21(carborane) SEfl, M2H ^l(fullerene) SSfll. mi (ferrocene) SEXII. OKJB&ta 
damantane) ^£xll MUf sflhMSM USt 4- 2iO. 

oi4f ^oi m%'±\ 121 ^3itii¥^ ^Exiife q-sfb ens* a^is san 4= ofuei ^xfsi gj^oii^ ¥01^ g 

^1 £ixfMoi ^ixiam 2ichah sen ^ 01^, ^^i 01 ^^i sufee^ s^^^ire oig 4* wmou n §§^o^ oh 

9- m^^mQ, ¥3ibl^^ ^£X||2| ^g^OfOII CHmOl ^X1I^°=2 ^£2 f 1914^^21 ^D\<£& MH, M ^011 ^0h 9JL±= g^^2| HITi, ^Af 

<y frpismsi a/*a e?i^^2i a^. ai^»B^. oi^»b^. b^^»b. b^bb sa apisssasi ss ^ xn^. at« a^. « 
^iai4= » a^4: ii4=2j a ois, ^^iof°i^ se^ omi^^a n ssemi. aj^a^i si o^ne§i5f 

21X1 5^ ^A1, g^, ^^£1 ^ yOlU ^ e^^Ol^e SiSf^ Q| A|-S£l^ OIB^iAi, ^^Xf ^3^1. SfSM s^a, 

B5i^t goi^u iie^M asu- an2i s^a. ^^21 s^a, 21 a^Ai a^a. s^a. a^a, iaa b ^aaiei »b 
B2i mz\ b aa. BsohsnaHnis «aa. 3ia saafsi a^ta. zts sf«r^g2i *oh eoii mmo\ hmq. 

mk, B ^S21 ¥^1bl¥^ ^£11 bf£f Sg^OtOil 5|§ar^ 3?, ^^bl¥^ ^£X1I2J ^EHfe ^^ol BS£IXI S»^Cf. ^, 

§EH2i ^3ibi¥^ ^sa emeii ^^sfoi M§g^ ^se ;f^s^, oiai ^xi ^^di¥^ ^ExiiM2i ^tehs Mga^ 
^A^a. ziaiu, sni^f 4=^01 ^,01 yi^i 1 a 2011 cuei 01a :nxi ^^bi^^ ^£a§2i nciis Afgafb 

S# ^£21 ^e.|3f§l 71x1X1 S^l DQI^OII 3XIIS ^ Oil AH ffiP ^ dim OH ^ 4 s 210. 



01 6K s^6i i^ saiei^ ^^bi¥^ &^mm a§am 21^ oi^^iaioii □moi Mm^\^ met. 
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0\B ^iX-ib OlS.d^^M ^blShOt 0l¥OiX|feQ|, Ol OIS d§!39>£ 0I££§«£ ii, H^Xf XIXIXII. }f±*|g gOHOII gSHShOI OIS 
<Mi«£Q| sgg 5^11 *||£& Cf§, 0|^¥EH §0HM Xli:H&°£M] XII 29 Q. 3dlH OIS 6PI OI££l^£!°|g 0|g&o£ 

Mi aii 22101. ol ois oigsKX e^^ei gj-soii q>si ois siai© ai2» ^ 

6*3 1 OIS il^io n ^gmOtttt 01 g gil^Ai, »Sf£i IS SA|21fe ¥^b|^§! ^Exilg Af§of01, 01 W 01 nOI 4 Ml 

XI 20, mOI 1 LHXI 721 &St8 ^EH^ DCU^ Afgt 4* 2iCf. 01 0IS £1^2 g§!2| S^OI 0|g d^^Sf *<£g 2£g 100 §§¥§ 

°k mo\ o.5 mxi 10 e^¥2J 201 m^§[Qi. 01 oh 01s d!/dsj ^eoi ^4=eh;>i tm^oio. Dam n^xi xixixii^ oiggesa °i 
«"Xi*i»fe 5^ ii^Ai, 01 91 (mi ^ Mdibiyg^aioi^, Mai^aii&. ^aje aim eoi Atgsc*. 01 n^xf xixmisi oie # 

U^g ££g 100 ^01 10 UiXI 90 g§£¥2i 501 b^2|5fa 

01 s <me«^qi msm ^^eoiiAH Dt±x\s= s[ D\^gm iWMmt: gfoi, cooii^ 2-u^nuy^i*oiiEii = . ci^ otcimioi^, ci^u 
ahbphoim §01 Mi^a. mm 3t±M°\ sag oie d^^ei sgs 100 ^i^^^ mo\ 10 uixi 70 §^¥2i 201 bn* 

^ mm Ei|e^3|^(4-M^^Diiy)Sa!0|e, ueg EH^£|3!^ [3,5-bl^(1.1,1 t 3.3.3-«l A^M¥2^-2-tHI^A|-2-H^g)-iaiy]SaiO|^, 

&i^£f3i^[3,5-bi^(^E.i#¥S^o]i^)-njiy]seiioiM ii Mg^a. 
&31 nfsoii caei ^ch^i 012 siai^ y, 4^. swaies**. sasig^ us strau o^i^eej. oie, ^dioiej 

OlS^lAlOilAH MiSJb ^5Hdl¥iJ ^£x1ll= S^M #EH£ OlgSfe 51 SE ^feSHQ, £41!- SfgJM &EH^ 01 gS^ 5£ 
<i[^0|| 1> sl*^ 1°l ^3ib|^i!(n=5, m=4, X=0, R,=R 2 =H)2J XIIS 

30?% SM^QimoiH 1.9 mL2f sf*^ 22J (m=4. X=0, R 1 =H) 2.0 01^ I Oil 37 % 2# 0.16 

mLS mJ\m^O. Ol SIS f&ii 80t:CHIAj 30^ B2} JZ&m&Q. 0\0\M W 5 mL2f Mttt 2.5 mLM «hg 2^11 80°C0ilAH 24 

AIZ} §of QH inyahSa. yeOI m ^S2S ^6IH M 10 mLM CH ¥^h6h01 oi^AI^Cf. QUI OH OfAIIE 300 mLM ^{-Shd S'Sii 

i^aisa. ^chs ssii omie^ /di^^ ai, m 50 mLoii ciai ^aci. 01 ^aiou^om^^ mmM3\n ^^^ehoiiah 
mmm m^M^ Mnmo\ m^^ehsi t^ii ^sta. 01 w n=sei ^^bi¥^ ^^xii^j ^mo\ 45 %, n=6ei ^^bi^^ ^^x\\°\ ^ 

eoi 15 %, n=4,7~20ei ¥^bl^^ 4^M0| 5 %0|Ch 0| ™g i^ii OhAjl^U^^ 20 ml^ AW^*» ^, M SE£r MUf O^AIIg S» 

g^o^ XH^SmOJ ^§^EH2J sfSf^i 121 ^dim^m m (n=5. m=4, X=0, Ri=R 2 =H: 0|6|-0||Ai CB*[5]S S&)2J ¥^bl¥^ ^£XJI 
CB*[5]M ^2iU(4^§: 40 %). 

^$1b|^^ gE^jl^ 3 Ui¥01l §§§ i^I2 21 Cf^ 5M m ^ 919X0. 

1 HiNMR (300 MHz, D 2 0):6= 5.64 (d, J = 15.6 Hz, 10H), 4.33 (d. J = 15.8 Hz, 10H), 2.20 (s, 20H), 1.46 (s, 20H); 13 C NMR (75 MHz, 0 2 
0)^6= 156.33. 76.45. 43.51, 23.56, 14.0. 

<tfgOII 2> m%'M 1°J ^^b|¥^(n=6. m=4, X=0, R, =R 2 =H)2] 

m&0\\ 1011 AH OUilSU^^ 20 mL^ goMo^^Bj g^^TEHSI IftfMS § SE^ MUf O^IE §°-!|2S XH^S^OI ¥^ ^ 

§4^21 1£| ^3ibl¥^^ (n=6, m=4. X=0. R,=R 2 =H: OlSKMI/d CB*[6]^ SS)2J ^3ibl^H CB*[6]M 10 % 

). ? 

.4 

Ahj| ^5Hbl^ ^£xj|S x-<y ^§ Si ^ S01I £]5F01 ^AimaH, Zl £ 221 1*0. £ 2g CEH, &^0(l 2011 

^3ibi¥^ ^£x^fe n m^oii ess 3£n & ^ sisia. 

\H^NMR (300 MHz, 0 2 O):6= 5.73 (d. J = 15.9 Hz, 12H). 4.32 (d. J = 16.0 Hz. 12H). 2.26 (s, 24H), 1.49 (s. 24H); 13 C NMR (75 MHz, D 2 
0):i6= 156.43, 76.51, 44.10. 23.37, 14.07. 

<m£0\\ 3> eai^^^ &^X\\ (m = 3, X = O. R,=H)2J J{|S 

L^-Alg^Sy&CIS 2.0 g. ^$\0\ 2.9 g, §£li?2§0fA||§^ 4 mLM ffllSI 60 mLOil ^21 ^ 16 AJZI §2h H^B 80-90 'C &^A|fi 
Qjyi eOil ^^£]^ eg E!-^ m 5 S 9 1 (Dean-Stark water trap) ^ «l^5h0j ^5!A|^Cf. ^S0| ® A«g|J2, 2 

m.^EH^ ^^^! ^£x1l (m = 3, X = O. R, =R 2 =H)g OjUfeh ^ 5!S2^ 2^S^a (4=M: 12 %). 

\ 

1 H'NMR (300 MHz, DMSO-d 6 )-6= 7.25 (s. 4H). 1.90 (t. 4H), 1.67 (m. 2H); 13 C NMR (75 MHz, DMSO-d 6 ):fi= 160.49, 81.70. 40.75. 23.5 
5. lAS (ESI): m 

/z1^82.02. 
<t|^0|| 4> 

^i\^mm (m=4, x=o, Ri =r 2 =h) ch^i m&^mm h^m (m=i, x=o. R,=R 2 =H)e m§§^ msum^. ®&ou 19 



<#^0|| 5> 
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BZ\Z^k ^£xlr (m=4, XO, R, =R 2 =H) CH<m (m=2, X=0, Ri=R 2 =H)S Affsf^ HlfilSHQfe. &«0|| 1 » gag* 

<efawi 6> 

eil3¥§! (m=4, X=0. R,=R 2 =H) CH£i (m=3, X=0, Ri=R 2 =H)» AFSWfe »I2|SH2^. eg (Ml 1 Hi- §a§* 

atioii taaf =^§1 aasao. 

<d&0\\ 7> 

^£31 (m=4, X=0, R,=R 2 =H) CH£] eai2¥i! ^SExHi (m=5. X=0, R, =R 2 =H)M Afgefb ElfilSHlfe, 1j» eS*§* 

<8i-a0|| 8> 

*■? 

gaiS^g ^ESI (m=4, X=0, R,=R 2 =H) CD 6! SS.|3¥S ^Efll (m=7. X=0, R, =R 2 =H)B AhgSFfe 5!S fllSSKQfe. US Oil 13} 

aSWI DJ21 = ^gg tfSS^D. 

i 

&3i trgoi 1-821 ^Af& areiou msi 

m=4, n=7, X=0, R, , R 2 =4^2J ¥^dl¥i! 2}»8, 

m^4, n=8. x=o. r, , H z =^±9i mmm. 
m=A, n=9, x=o, r, , R 2 =^ei ^nm^-m mmm, 

m=H, n=10, X=O f Ri , R 2 =4^£i ¥5HdJ¥i! sfiJM. 

m=k n=4, X=0. Ri , R 2 =4^£i ¥3Hdl¥i! 2*088 »S»aO. 

SE&. mgOU 1-821- SAI-fi as Oil Hl-54- 

m=3, n=7. X=0, R, , R 2 =4^£l ¥3id|¥i! S&8, 

m=3, n=8, x=o. r 5 , R 2 =4^ei ^mmm sifts. 

nh=,3. n=9, X=0. R, , R 2 =4*£2! ¥^1dl¥i! StftS. 

m=3, n=10, X=0, Ri . R 2 =4*£B ¥5Ht)l¥H 2188. 

m^3, n=4, X=0, R, , R 2 =4^°i ¥^d|^i! SlfrSS i^Sf^Q. 

<ca«i 9> 

SFffS (A)(m=4. X=0. R, =R 2 =H) 2188 (A) (m=4, X=S, R, =R 2 

=h ; )h Afgsffe 3i g nsistafe. erg oil ia ssis »aoy ma- Itasca. 
<f|«wi io> 

mmm (A)(m=4, x=o, r, =r 2 =h) ch^ mmm (a) (m=4, x=nh, r, =r 2 

=h|m Anafb 5ie aaamfc. saoo ia- sue mmm w& m*mm m»ho. 
0201 9-103 safb areioi aj». 

n=j5, m=3, X=S, Ri .R 2 =4*±2i ¥5Hdl¥iJ 2Hm. 
n=6. m=3. X=S, Ri , R 2 =^2J ¥^dl¥^ SfftS, 
n=7, m=3. X=S, Ri ,R 2 =4*4:21 ¥5Hti!^ii If^i, 

n=8, m=3. x=s, Ri , R 2 =4^ei ^^b\mm mmm, 

n=S, m=4. X=S, Ri ,R 2 =4^£I ¥^dl¥^ If^M. 

n=6, m=4. x=s. r, , R 2 =^^ei ^^di^^ mmm, 

n=7. m=4, X=S, Ri ,R 2 =^£! ¥^dl¥^ SUTM, 

n-8 f m=4, x=s, Ri , R 2 =^±ei ^dim^m mmm, 

n=5. m=3, X=NH. R, , R 2 =4^4:21 ¥3Hd|^^ Sf.&M. 
n=6 f m=3, X=NH, R 
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. R 2 


=^±21 mmm 


n=7, 


m=3. 


X=NH, R, 


. R 2 


=^±21 ^mmm mmm 


n=4, 


m=3, 


X=NH, R, 


, R 2 




n=5. 


m=4, 


X=NH, R, 


. R 2 




n=S, 


m=4, 


X=NH, R, 


. R 2 


=4^21 ^mmm mmm 


n=7. 


m=4, 


V K1I_J D 

a— InM, rh 


. H2 


Aw>^oi 3^1 HI E 2J SLSI-@ 

— r -li c_! ^ ^1 u 1 ^ s SrSi e 


i 

n=8, m=4, 


X=NH f R, 


. R 2 


=4^21 ^^idi¥^ mmm 



<m&0\\ 1 1> ^a|2¥H &SlM (m = 4. X = O. Ri = H)S| XII £ 

1,2-AIBS*!tfCIS 5.0 g. ^aiOh 6.7 g. IBI M^£s 0 |A|| e# 10 mLM ffilS! 170 mLOil ^21 * 18 AI2J =21" 22 & a 5101 80-90*0 «#A| 
a-fih «i§ gOII if H-^ 8 22 (Dean-Stark water trap)^ MH5\0\ Vtmm ^SAiaCh «^0I « ^82^ ^olH, 

Hill &EH^ ^£xil (m = 4, X = O, R,=R 2 =H)B 01 21°^ ^ 255fSC| f>M: 71%). 

IH'iNMR (300 MHz, DMSO-d6):6= 7.03 (s. 4H), 1.69 (t, 4H), 1.39 (t, 4H): 13C NMR (75 MHz, DMSO-d6):6= 161.19, 74.52, 32.37. 18.43 
. M[S (El): m/z 196.00. 

<^m 12> 

&i\ ttgoii 3 m &Mm ^aoii hiei ^ai^oi s^*^ 2^ saisi^ ^sxii mmm (m = 5. x = o, r, = H)m mgm&Q. 

<el^oii 13> 

&ii ©goii 321 ^ai^ ^^oii t&ei ^ai^oi mm±] 2^ saisi^ eai^i mmm (m = 3, x = s. r, = H)2i $?e*ii si 

trp (m = 4, x = s, Ri = H)m ^ mgmzic}. 

<m.£0\\ 14> 

&2\ m&OU 321 °A[§1 »S0|| d£l ^A|8hOJ sl*^ 2^ 2A|S^ e£l3¥§! «£» mmm (m = 3, X = NH, Ri = H)2I »£fl 
Sl4 v M (m = 4, X = NH, Ri = H)a 2*2* t*gS*2*CI-. 

&3i &^on 1 ^ mr^oii 2011 mm ¥^ui^^ #e*iim2J ^21 m&m, ciohbs^awie. ouiisu^^oii ch^ geH£M ^§ai&:n, n ^21 

^^1^1 S 121 »o. 



[Ml] 





CB*[5] 


CB*[6] 


cp 5 


2.6x10 _l M 


1.7x10"' M 




3.1X10 - * M 


4.3x10-* M 


P OilH^AFOlE 


1.8x10"* M 


3.9x10"* M 




6.7 x10" 4 M 


2.1x10-* M 



6f2| S 1^¥Ei Oil 1-2011 HIE! HI £9 ¥5Hdl¥lJ RE*II^ g£ & EH Oil AH moiU S3I80HOII QiE[ g5H£ ^£01 ¥4^5^01, OlS^j X ->M 
^S^S^^Ei 3 U¥01l iSi i^H 2iCI^ 501 afoig^oa^ Av-a_h gOHM 0|g§[ ^ejOilAl ^|SHrgM2f UI2^ 

mm o\m ^ o\m ^ Mrnow^ a^m ua. 

s 

&i\ m&QW 20\\ dial CB*[6] 6.6 mg2l 9l^£fo|E^^^ 10 ??LM D 2 0 0.5 mLOil g^H 5|^ 0IM2j 1:1 ^mX\\D\- § 

^^o^ §h xi^i i§ ^e§2? ^eiaisa. 

1 H^NMR(D 2 0. 500 MHz): 6 5.72 (d, 12H), 4.26 (d, 12H), 2.86 (m, 4H), 2.23 (s, 24H), 1.46 (s, 24H), 1.01 (m, 4H) 
<^A!0j! 2> 

m\ m&0\\ 2 Oil dldl XIISS CB*[6] 6.6 mglll AISSS1& 10 ??LM D 2 0 0.5 mLOil g6H5h^ 1:1 s^-IHI^ ^t^X^PI 

1 H NMR(D 2 O, 500 MHz): 6 5.77 (d, J = 15.0 Hz, 12H), 4.22 (d. J = 16.0 Hz, 12H), 2.23 (s. 24H), 1.45 (s, 24H), 0.70 (s. 10H) 
<^A|0fl 3> 

&i\ mgOU 2 Oil Hldf Ji\^B CB*[6] 6.6 mg2l u|dfM^0|£l 1.2 mgg D 2 O0.5 mLOil S5H6fB HI ^^^-^il^^ ^mi]\J[ M 
1 l| NMR(D 2 O, 500 MHz): 6 6.63 (d, 2H), 6.52 (d, 2H), 5.73 (dd, 12H), 4.19 (dd, 12H), 2.25 (s, 24H), 2.11 (s, 3H). 1.45 (s, 24H) 
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<#;A|OJ| '4> 

. i 

2 Oil ffjej- XII £S CB*[6] 6.6 mgHI mBIS^OlE! aiE^M^afOI^ 1.5 mgM D 2 0 0.5 mLOll §6H5^ 1:1 s^^-^l^^ 

ilpg& m xpi ^ai§§2§ ^eimsa. 

1 Hj NMR(0 2 O, 500 MHz): 6 6.65 (d. 2H), 6.53 (d, 2H). 5.73 (dd. 12H), 4.19 (t, 12H), 2.20 (s, 24H), 2.05 (s, 3H). 1.46 (s. 24H) 
<yA|Oll 5> 

tT40ll 2 Oil d>8| JJI££ CB*[6] 6.6 mgUI- 1 ,4-filiy &C\Q\21 1.2 rngM 0 2 O 0.5 mLOil #8H6^ 1:1 S^e-ji^e agtxn?} H£9 2 
1 H;NMR(D z O, 500 MHz): 6 6.21 (d. 4H). 5.79 (d, 12H). 4.26 (d, 12H). 2.26 (s, 24H), 1.51 (s, 24H) 

ttjl'ttAIOI 1-5£¥Ei, BtgOl 1-2011 C&E ¥fHbl¥i* 8£fl>OI &D\MMww BEI. 9H8tbQI M§;f^5fa^ » * 

af.^i ^aioii 6B i^oii 2oii mm ^^u\^m ssspi- □ esoii ^izii &eh°i sf^iE ssb 4- 21 2§ eoi^a. 

<^A|0j| 6> 

^4 Oil 2011 Q>B} n£8 CB*[6] 6.6 mgM D 2 0 0.5 mLOll S6H6KQ, CM I? I CHI 0I£¥&! 313111 10»a MCH^ * OISOI 1:1 S^e-o||±e 

sr^iB sass «s xf^i 53 ± bimbos ataatact. 

'HfNMRfDaO. 500 MHz): 6 5.77 (d. 12H). 4.26 (d, 12H). 3.90 (s. 2H). 2.26 (s. 24H), 1.50 (s, 24H), 1.00 (s, 6H) 

AIAIOI 6S¥ET. VflOII 20ll Q}E ¥5Hbl^§! 3131^^^21 »B| » 9fl9 OP I S0|| 2gMi!2J 2#01l «88tJI 

mil mmq\\ 7g mgou 2011 a>^ ^di^n ^Exiieoi «a»as§om s^p.^ ^ #hm:>i ^oFcm ^132^1 
Hfj o^iiea e^eioi^e oigt* ^soia. 

<4^iwi 7 > 

BgOII 20il D>£l HI £9 CB*[6] 6.6 mgi OUilUM^ g££K)IE 2.0 mgM D 2 0 0.5 mLOll SSHofE. 1:1 S^M-OII£€ ^mX]\J[ i^SCf 

1 H?NMR(D 2 0. 500 MHz): 6 5.81 (dd, 12H), 4.27 (dd, 12H), 3.99 (s. 2H), 3.85 (s, 2H), 3.36 (s, 9H), 2.27 (s. 24H), 1.46 (s, 24H), 1.15 (s 
, 3(H) 

rngow ion mm ^m^m $?£»iS2i g§ a? mi ¥01^ s^i sixfeoi «»»:n %lo\m mm &&mm & oieoiu om 
swioiesa s^^o^ ^ii oi m 4> ao. oi m oi§6hoi ^diui^m ttMm o\mm &o\£ m& ois ^iah^ahs] eg o\ 

<^A|0118> 

PHJ7.2. 0.05M Mdl^: °IMCH 5.5 mM ^SE2J CB*[5] 110 mM ^£°1 KCIg^M Sbl»5aQ. HdlH D^Ol3^^(Micro 

CaljA^Sj ^Oini-OfOIPMI(VP-ITC) 2^2J D^0| 3£»£a 0| El S 0|§5^ ^§6^Cf. 

t 

m^, cB*[s]g mm oissf 1:2 n itr^^^ m ^^4^ 2.8 x 10 4 m _1 , zn mm&^^ 1.5 x 10 2 m _1 

^ ^ 2A2iC>. 0121- 1>0I CB*[5]B ^^£1 ^ Olg^UI <M^^o S ^f^a^DI, 01^011 Ui5tiAi£ 1" 5f°^ 01 ^ 01^21 ^Ai M 

se4, ^^igoHOii ^xHafe etste oi^£ cB*[s]3f stts §^m^xiM tfi^i ¥j5f04 spi 8»aa. 

<^AI0jl 9> 

S^OII 1011 0>£l CB*[5] 5.5 mg3f (NH 4 ) + (BPh 4 )~ 6.7 mgS CD 3 CN 0.5 mLOll 8fll»a. 01 OhAil^LI^^ goH^QilAi (NH 4 ) + (BPh 4 ) 

01801 2:12] g^bl^ CB*[5]0il ^tMTM XPI ^ai§g2g mVim&Q. 

' HfNMR(CD 3 CN, 500 MHz): 6 7.24 (s, 16H), 6.99 (t, 16H), 6.84 (t, 8H), 6.21 (brs, 8H). 5.55 (d, 10H), 4.09 (d, 10H), 2.04 (s, 20H), 1.36 
(sf 20H) 

mil ^aioii 10^ &d\ rngow ion a>ei cb*[5]m oi§^ o\^&**g *ts\ m^zm oi8<^^^ =?mm^ ois<y 

<^AlOjl 10> 

&^0ll 1 0il AH M^m CB*[5] 1 Dil&m 0.1 mLOll g^^. limit XI XI XJI^ M^Hiye^aiOIH 33 §g%, ^^XllSAi 2-U^^ 

iHi^^^oiiEii^ 65.6 ^ Eiieef3i^(4-e^^niiy)eeiioi^ o.4 m&%m ^21 Eii^aisiE^^^ 0.4 mL g^e ^^smi ^& 
mmm mmm x\nmo\ o\s^^ m-gmn. o\m oigmoi oie^^^ xiismaa. oi^ioiiai ^i^ 0 .os m kc 

1 sifgo^ ass 8 <yoi &^xi ai^ s^e Afgm^a. 

c 

25Q mL21 1mM Mg(OAc) 

20Q6/3/16 IT 
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{ • 2 -HCI ^§§°-l| (pH = 4)0B DIS S^j» 0IS£^3 S^S &e Sf S^I^^J^h »g» B MJ)[X\ *<01£ 

g.t xi^^o^ mamsch oi^. moias m^im oigmoi y- oise 100^ io~ 6 mohaj io -3 mthxi iohh*j e^APisAi uej- 

U& 2?IXhM nan y OlSOil □ £±^£8 0.01M ^QUM nSg^S (fixed solution method)^ &§5faD. 3 

£ 3 S* af^l S 201I UEWi&Ch 

s iss &goii i on o>a mss cb*[5]m oigsKM ois£^£ e^oiiai y ois,^es ois, »b ois si u^e oisoii ae 2ixi£ 
^3ss UEfyi ^om, api s 2^ oib oisoii mm <y^^e UEft« aoia. 



[l|2] 





^^^(logKpb d+ ) 


a«eai(moi/u 


Pbf* 


0 


2.5x10 _/ 


k + :> 


-12 


6.0x10 _:> 


NH 4 + 


-1.8 


4.0x10"* 


NaT ' 


-2.3 


5.3x10"* 



£ S! £PI S 2S¥Ei BgOII 1011 d}df Hl£& CB*[5]M OISWOI »£B 0I^<M^^ £=>S 4*11 ^ CHI &#!6fi=: U OISOIU 4*S -01 S3 

^oH §^ ois &mou o\mm 4= 2i§§ a 4* aaa. 

5PI ^ A| Oil 1 1 Oil AH ^ £P| *JA| Oil 1011 MB} J3I3E9 CB*[6]S 0|§2* OlStfSiS °t2J lil^^SHf 0IS£1^£ Qfg 0|g£]i* 

»^b oisma o\M\mm^ us ^is^iioii ckieb aaoii am ^m^ztu. 

<UMO\\ 11> 

0^01 2 01! AH CB*[6] 1 §3%8 CHI&S 0.1 mLOII *=*2! g^lHf, n^Xf XIXIxll^ BBI til y M^aOl £ 33 3^H£A| 

gh^ioiieiis 65.6 ss%. si tti Eii^af3i^(4-g^^ffliy)aeiioi^ o.4 m^%m ^21 Eii^asi^^^ 0.4 mi ^^a^i sb 
# aiaisi goHM ^i^isf-oj oisd^£ em t^em ois^s s^s xiiimaa. Dim s^s o.osm kci 4^^011 sifs°^ 

i 

250 ml_2J 0.05 M Tris-HCI &i§°-» (pH = 7.2)011 D\m 0IS£^£ &2 9| SaiS^PJ BS» M HH77fXI ^OiSE 1AIZ1 § 

£ ki^og m^oFsa. oi^, uto\H^ m^m o\mmo\ oimmm^m 100^ 2.^22 10- 6 moiiah io _1 m^xi iodH*i m^MBi&M u 
«s»a». nan y oisoii a a <y^^s o.oim ^soiiai n§g^^g(fixed solution method)^ ^g«jao. n ^§ 

§|fM £ 5 SI S 3011 UEILH&Ch 

SE^fe &^0il 1011 Cfa CB*[6]S 0|§m01 ^il^Eh Ol^^^l^ 2^ Oil AH O^I^MS, °J5^ OIS. im OIS 91 U^M OISCHI 

am 21X15. m&m uei yi 510m, a^i 5 3s oim oisoii ch«[ <m^^ UEity 501 o. 

5 



[43] 



01 s 


<y^^(logKojAo^s& ) 


a«S3ll(mol/L) 




0 


6.3x10 _/ 




-1.2 


8.3x10" b 


K + ? 


-2.7 


6.9x10^ 


NH!* + 


-3.1 


5.2 x10" 4 


-• 


-3.9 


3.2 x10 -4 



m\ ^ A| Oil 11S E^Oji 1011 CCfdf XII ^9 CB*[6]M 0|g8f01 Xil^^ OlS^l^l^ 2^01 OUHIUM^!^ ^S ^XllLH ^l^^o 
s fejxiahoi gJ^^^Oil 0|§& 4= sin m ^ 919XO. 

f»asi 

01 4^011 AH ^Et^ tifSJ- aOI. B BT90II 0>g §f^^ 121 AH^^ &^mtz m& pH ^EH£1 £4>m mO\U S^^9j ^^igDHoj oil& 

f§ poii gaHsi^ ^^e 9io\ j\^s\ ¥5Hdi¥^ SEaoy uimoi §§s?iPf ^a. sEt[ aa^ Hj\m i£$= mmmm LH¥ § 
sst 4= sie ^ei omdf ? 01 af&eMS s§ s^oii ^01^ s^i ^ifeoi ^ xi mn ^chai ^ai ois, ois, ^san 

sl^^i mmmm^ nmm m.^°^ o\m ^ 9XQ. u^m h^si ^s ^§22 soi^of g ^ssi ^^bi^^ ^sex«^ n §§fo^ on^ 
^ ^soii trfe ¥^oi¥^ ^£^121 xii£^ss gois^ss 52^12^ ch^^^oi Ji^Btct. nan 01 

^ fc |0il nOI 4 141X1 2021 Q&m BJ\°\ ¥^b|¥^ ^£x|IM ^Eim^ 4= 2ie SEJ" Of L| a, nOI 4 UJX1 2021 ^^bl^H ^X\\ 

m poiiAH <y^& 2 01^21 ^5Hbi^^ &^mm ir^^n a^ ^^§§ ^ 21a. oia-ia ¥^bi¥^ ^£^1^21 mmms m^msi 

Si? MH, m ^Oil ^Of 91^ g^^2J XilX, »AF« API BUI SI o AJ-£! §?1^^:2| ^|^, 0|^»B^. B^»B. »^»B ^Hf 

□^ISgB^ , 21 5S ^ Xil>l, 2[« 381^. ^ 1814= ^ XII 211 4^ 2J B9I St &2fe OIS, ^^IOf°l# SE^ Omi^^Hf 3 ^SEJfl. 

ai^S^I S! OUHI^eei^ ^S ^JS^iiii SlXimfe &rt, E^, ^ yoiU 4-S ^S ^S^OISe 21X1 Gil M 

m&t: ^1 AH, H^Xf S^Uil. afSM SOU-il, l,OPf ^OIWU ^IMWM XIIS& (IH2I §^^|, ^^2J S^^l, 2|2*M XjliAl S^Zll, 

s'imi, zvm, si ^aaiei stessi ^a s §si. n^ofsnenni^ m& mum. dim ^aieisi s^a. sf^^^si ^oh 

Oil 4^ ail. SfltfEHSI MOil HH ^ CHI OUHI^M^!3f ^S 4 XI LI SI ^a^^ §^21 21X1011 ^§§[311 ^ 9X11. ^^IgDHOil 

am §5H^ e^s 2ien ois<y^^ ^letsi xii^^f goiaFoi s^^^oiu ^ssiisi ssoii ^g^o^ sa 0 i Jt^m ois^ai 

S pH^H- 4^ 2iCf. CH^OI £10il XilAlt[ XiliS ¥31bl¥^ ^£x1l^2J @f if S^IS^ ifli ^xlXI 8^n nCflS A^o^, ^ 

^^idi¥^ saisfb >i xi xi s*oh£ ?^o[e^ sxji^ei ^oiiai oh¥ ^aah°^ gs^ss oh¥ 

2566/3/16 —————— — — ^ 
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(575) m^2\ a« 
si- 1 - 




x;= o, s sEb nhoih. 



Ri.^R 2 fe AH^Oil 5*3]l2J0l 4^, C1-C302J g^JI , C1-C302J 8^iy2|. C1-C302I ST^IW^I. C1-C302I »HEI22I. C1-C302I = 
**kl\. C1-C3021 »0IH^AISH2I, C1-C302J gHU«H2l. C1-C302J B^API. C1-C3021 BSBHI2I, U§S5|, C1-C302] snom^i, 
0^2|. C1-C302I 0mi^SMJ2|, tilx|^@ C5-C302] AWIBS&IJ2I- SEb 5||EIlS£!Xfg gfH C4-C302I MO\mS.»HD\. dlM«S EE 
bfMEHSBXtB 2^X13 &^4- 6 UiXI 302J Ofi^lS Ol¥Oi£! 22^9 £^!£I3, 

nUP m8 ZdSOII 23112*01 2J2| 4 UIXI 2021 1 UiXI 721 §4-010. 

a|»S2. 

Hl|»OII ^CHAH, R, 01 4^, (HI flt 21. Oil g 21, HSB2I. 0|£H£«2I. ¥1*21, 0l±¥IPI, HS-¥H2I. SHU2I SEb HI £11121013. 

R 2 ^ 4*4:, 011021. HSB2I. JUfcPI, SEIBSSMB2I, ^aiM^£^Dil 1^1 , mSfS^SSIHiy^l SEb a, a, a-££IB¥2£B¥S*2l£i ^ 
§S§2^ 6fe »3>*| 1 oj =a^a|^§J SSESI. 

BiPS 3. 

SlfjBOII £101 Ai, &2| Ri 01 4^013, 

R 2 5f- 4=^, 0UH2I, Oil H 21, H£g2|. Hiy ^IMSSOIIIPI, e£|#¥2^01li!21, Ef£H¥2^iy:i EE^z a,a,a-§ati¥2^§¥^( 
a,q,a-trifluorotolyl)2|°I 31 m ^S2^ Sfe »S*±| 12J ^m^g 

B^S 4. 

HlljSOII 2iOi/d. &2I R, 01 0UH2IOI3, 

R 2 b> 4=£, 0UH2I, 0111*21, HSH2I, Hy2l, e£| = s£0llg2| f e g fis?2£0IIH2| , IIf£fM^2Sffliy2l SE^ a ) a,a-§£li¥2§l¥^ 
21 g! fS2S »fc 121 ^5Hdl¥ii 

s|»»5. 

at««l 2101 M, X2f 021 &2I R,:ffl R 2 2h 2? 4=4:0112, nO| 4 LflXI 20013 mOI 1 UIXI 721 ?tm Sfe 2m*| 121 

6. 

X11 lj»0|| Si 01 AH, Xb NH SEi=r S21 3?, &2| R, a R 2 2|- 2¥ 4=4:013, nO| 4 IUX| 20013 mOI 1 UIXI 721 *S££ §fe 12] ¥ 

»|{ : S0|| 2ICHAH, n=5, m=4, X=0, Ri=R 2 =H21 ^S^S 5fb 121 ^21bl¥i! 

m-?m 8. 

HltSOII £10] AH, n=6, m=4, X=0, R1 =R 2 =H21 ^§2S 6fe SW^ 121 ^dl¥B SEMI. 

SI^S EEb XII8B0II &0IA1, §011 Qish S8HS2M x 10' 1 LHXI3X10" 1 M0I3, 

_» 

OU&m, OU&m, C\mMM^MO\^, aoilfllSBOhO^OlE, O^ADSUSSS OI^CH^ 52S¥E1 <^^& mU2| ^^IgOHOll CHff g6H£2^ 10" 4 
UIXI 10" 2 M2i ^§2? Shb 121 ^£x1l. 

s 1 ?^ 10. 

2S SAl2lb ^£l^¥^ ^£xll SWB: 

c 

J 
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<sm±l 2> 




Xfer O. S SE^ NHOIH, 

R,g 4=4:. C1-C30S] B»3| f C1-C30°l g^iy3|, C1-C303 S3|y:>|, C1-C302I »i!E12?l, C1-C302I BB^s**^, C1-C303 m 
0|-fe^AIBB3l. C1-C302J BBBB3I. C1-C302I B^API, C1-C30SJ »SSS3|. C1-C302J BBOhSi^l. OhSPI. C1-C302J 

OrtllnttH^L dlxl^S C5-C3024 AtOIBSBB?! SE^r Sil Eil^^X>S Hfc C4-C302J AtOIBSBBJI. blxl^£ SEi= 5ll Eil^^XfM D\ 
XKp 2icr 6 LHXI 30SJ OfiJJI^ 0I^CH£! 22^9 fiSISIl. 

1 LHXI 3. 5 LH XI 72J §^0|O. 

•1 

11. 

XllfOSOII ^OUH, mOI 3, OOIH, R, 01 H£! ^§2S »fe 2^ HA|£|£r SSS. 



12. 

(a4.1) ^SlIOF 



SEXII StBS (B)Hf AI^^CI^ 3*BB (C)2| SBSOII tfg 4^g^ SEi= 0| ^ HOHH ¥^01 &§A|3|fe » 



i Y 

\ (B) 

.! + 

F?1 O 




m 




5^A| 2 



j (C) 

X£= O, S SEi= NHOIH, 

Rife 4^, C1-C303 BB3I. C1-C302I BSiy 21, C1-C302I »3iy^l.C1«C302| BBBffi^l. C1-C302I BB3h = ^«3l. C1-C30SI 6f 
0I£^A|»B3I. C1-C303 BBBB2I. C1-C302I B^API. C1-C303 BSSB^I, U§£3|, C1-C302] BB01C13I. Om^l. C1-C303 
OnJHn»H5|, HlxieS C5-C3021 AKHBSBB2I 8HHISSXFB 3*1) £l£r C4-C302J AK)ISS»B3I, dixl^ SEi= 611 Eil^XIM Ji- 
ll ± 6 LHZi 305] OfiOl^ 0l¥0i£! 22S?0 ^^£IH, 

mg 1 UIXI 721 S^OICK Eh mOI 42! 3?b HI3SCL 

f 

§4*1* 13. 

14. 

XJI i;2S0il 910] M, &D\ §°J|8 §£ll¥2e Oh/HIM^. Oil& BStf. 0|«§a, Stf, Btf. S# ^OUM 

15. 

Hll;2»0|| SICHAi, AIM^CIg Sf&B (C)£| C\0\21 »BB (8)B ^1^°^ ah 01 0.1 LHXI 0.5M2] 5iM ^§2^ 8fe 2^ 

S^S 16. 

(a-;2) m%'^ 2^ 5A|£j^ SfSBS, <^3f ^Q|6i^ §f^e (A)g ¥^8>0J 2^6^ B^ll; g 

(b42) &m ^mo\\ dim m?\m m m^}mo\ y§§ a^Ai^i^ b^ii;b s&m^ ^§22 1^ saisei^ ^^oi^^ 
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O. S SEh: NHOIH, 



Ri.a R 2 £r AiSOil ^3IS0| 4^, C1-C302J ttSPI. C1-C302] 8*91 C1-C302J C1-C302I 8HIEI23I, C1-C302J 8tH?t = 

^|PI, C1-C302] SK)IS^A|»S3| f C1-C302I ttfiftiaPI. C1-C302J a^API. C1-C302I »£tt«3|, Lm&3|. C1-C302I m%±ot°iD\, 
0\$1D\, C1-C302J OKJIicttiOI. blXl^S C5-C3021 AK)I8SBS3| 3EJ= 8IIEIISSXFB §£IQ £l£r C4-C302] AK)IBSttB2l. blxl^S SE 
^'pEil^^Xfg ^XII] &±4= 6 LUXI 302| OH! 31^ OI^OI £! S2£*B 4*^311. 

nll| m8 AiSOil &3I&0I 2|2| 4 LflXI 202] §4s 1 m XI 72} §^0|Cf. 

s^tr 17. 

SlfesOII 910\M. &D\ (a-2) E^ICHlAi »SOI 2^ 2A|£j{zr fiffg lii 5^ 3 Lfl XJ 780JH, SHI8IE St CIS (A)2| 

B&OI 2£ SAISJ^ StBS Hi D\£2.£ gfoi 2 LUXI 20^012, 50 LHXI 150T32J ^S2? 6fe ^bl¥i! ^£ 

8 #8 18. 

MfcSOII SiOUH. gD\ (b-2) E+3II2] 50 LHXI 150°cei 6^ ^HI¥B ^£X||21 X1I3S&S. 

8^8 19. 

J3M:680|| 2101Ai, £PI (a-2) &3I2J #01, gtf, 86*. 2J#, OMdlMtf S Stf2S Ol^01£! ^o^¥EH sm OI&OIDf, gOlU ^3|g 

OH Oil 5|*!S UEH^ AfSWffl. Si^S <M- g™2| 1 LHXI 12M2J ^§2^ 8fe ¥^bl¥i! ^EExll 

8-^8 20. 

HIT680il ^CHAI, £PI (b-2) B^ISJ «f§ ^HfSOil AH n=52! ^5Hbl¥i! »£H2| 4=M0| 15-50%, n=62J ^5Hbl¥ii ^SE*II2] 4=M0I 2-10 
%^n=4,7~202! ¥5Hbl¥ii ^£x^|2| 4>e0| 1-5 %2J ^S2S »te ¥5Hbl^iJ ^£xil£j Uli^S. 

§#8 21. 

*lll%8 LHXI HI208S CH i= 80II fll£S ^5Hb|^i{ giii ?ii§2^ »S| 5fe ^§2g sf^A. 1SJ =a^ b |i= 

8f 8 22. 

HI 218011 210UH, ^m^SM 8, OMUB, OFAijSU^^^ OI^CHS! 22^¥E1 ofU 0I&2J gOHg M§6fb 31 ^§2S ohhr 8S. 

84*8 23. 

siijs luxi xii98g oi in e mow ^dim^m &^mm oi^<y^^ xHgaF^ ^§2? 01^ ^] ah . 

8^8 24. 

ai4380U 2101 A1, 6PI 01 s >mi A1 OI^<y^^ ii 0.5 LHXj 10 ^2SX> X|X|Xll 10 UiXI 90 St 10 UiXI 70 g^^I 5 

8^fe OIB <y^S ^XI^IS ^bimb f§2S OIS ^1AH. 

8f8 25. 

Xl|^3801l 5iCHAH, ^B, ^^dl SfUej S^^^^ OI^OI^! Z^^¥Ei S^Oil 0|g£J^ ^§2^ 5fe 

Ol-S ^IAi. 

26. 

J3I2380II AH, omilg^i, °f2^ 0|g, ^3|0h°i^. OfOIbi^ ^ 3 ^£xll ^ S^l^ OI¥CH£! 525¥E1 ^l^E! ^^Ig S#Oil Ol 
gilfe ^S2g 5^ OIS illAi. 

8^8 27. 

391238011 9lO\M t ^9ibl¥^ SEH^I nO| 4 LHXI 2021 ^EHOIW, 01 ■ CH 01^ SaiSXfl oHI iff ^EHS DCHS 0|g£J 

^ ^S25 6fe 01 S ^AH. 

878 28. 

ai^^2J XilX, 8 ^Oil ^OF §^^2J AJ|>|, *}A\& BPI8UISI ^Af<M §?|^!^2] TO, □^ISSM^2| §J JIIX, ejfl ^| 

>l..^^ SI 4^ ^ ^il^^ 1914=21 mm S ^^Oil 01 g 5^ 318 ^§2? Sfe »I18 UIXI XII98S 0\± m 821 ^Xbl¥^ ^£xll. 
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§^29. 

M&Q&Oto &OIAI, &D\ ^5Hdl^H SES^ nOI 4 LHXI 2021 SSi &EH0IW, 01 M H 01 # S3 9 a ^X| SN &EH£ 0|g£l^ 51 g 
a^S 30. 

nix* a:»a. msm a^ta. eom se^ ^ii^i asa a»°i a^a. te^a awai. sjsfg aa&Ai a^ta se^ a^a 

oil big ?tm ^S2g »fe aia lhxi a9»s oi^ & tra ¥^bi¥t! sseh. 

a?s 31. 

a£osoii &3i ^3ioi¥^ re»^ noi 4 mxi 20£! #010101. ois ch oi# gaisa mxi an mmm #EH£ oiga^ as 
a^s 32. 

sfi x-i§- a; g»a, mz]& s* ^saiej assa g& as sa. 3^o^nennig aa ssa. :>ia gaista a^a se^ swasa 
mijam oigafe ^§2^ ais mxi a9trs o\± » §a ^di^n «£«. 

s^sr 33. 

a 32 a on sicHAi. «9i ¥3ibi¥^ sca^j noi 4 mxi 202! mmm #010101. 01 ■ a 01 # «aaa etxi #eh£ oiga^ as 
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